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Abstract 



A direct-oxidation ethylene oxide process of the type comprising a) reacting a feed gas stream including 
ethylene and a commercially-pure oxygen in one or more reactors and b) absorbing out ethylene oxide from 
the product stream from the one or more reactors in a first absorption zone, unreacted ethylene is recoverd 
from an ethylene-rich argon purge gas stream via an absorber and a stripper in combination, the reco vered 



ethylene is recycled to the feed gas stream, and an ethylene-lean argon purge gas stream is purged. 



Data supplied from the esp@cenet database - 12 



http://12.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=EP0583828&PN=EP058,., 3/5/2003 



(19) 




Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0583828 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
24.04.1996 Bulletin 1996/17 

(21) Application number: 93202369.0 

(22) Date of filing: 12.08.1993 



(51) intci.6: C07D 301/32, C07D 301/10, 
C07C 7/11 



(54) Ethylene recovery in direct-oxidation ethylene oxide processes 

Wiedergewinnung von Ethylen be! Direkt-Oxidatlons-Verfahren zur Herstellung von Ethylenoxid 

Recuperation d*ethylene dans les precedes d*oxidatlon directe pour la production d'oxyde 
d'ethylene 



QQ 

00 
CM 
00 

CO 
00 
lO 

O 

Q. 
LiJ 



(84) Designated Contracting States: 
BE DE FRGBNL 

(30) Priority: 13.08.1992 US 930249 

(43) Date of publication of application: 
23.02.1994 Bulletin 1994/08 

(73) Proprietor: THE DOW CHEMICAL COMPANY 
Midland, Michigan 48640 (US) 

(72) Inventors: 

• Pendergast, John G. 
Barton Rouge, Loulslna 70820 (US) 



• Turner, Wayne A. 

Barton Rouge, Louisiana 70820 (US) 

• Martin, Jr., Harold B. 
Plaqueming, Louisiana 70764 (US) 

• Noding, Stephen A. 
Brusly, Louisiana 70719 (US) 

(74) Representative: 

Smulders, Theodorus A.H.J., tr. et at 
Vereenigde Octrooibureaux 
Nieuwe Parklaan 97 
NL-2587 BN 's-Gravenhage (NL) 



(56) References cited: 
DE-B- 1 050 749 
US-A-2 241 019 
US-A- 5 233 060 



IT-B- 1 164 237 
US-A- 4 769 047 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FH| 



1 



EP 0 583 828 B1 



2 



Description 

The present invention relates to a process for the 
production of ethylene oxide by direct oxidation, and to 
a process and apparatus for recovering ethylene from a s 
purge or vent gas stream In a direct-oxidation process 
for recycle. 

The direct-oxidation process for manufacturing eth- 
ylene oxide is well-known, and generally involves pass- 
ing a feed gas containing ethylene and substantially pure io 
oxygen over a supported silver catalyst under pressure 
and heat, whereby the ethylene and oxygen react to form 
ethylene oxide. Per-pass conversion is typically low (i.e., 
on the order of 5 to 25 percent), so that a substantial 
recycle stream is generally required. Given the size of is 
the recycle stream, and despite the low levels (0.5 per- 
cent or less, typically) of such material in commercial- 
ly-pure oxygen, it is necessary that an argon purge be 
established to prevent argon from the oxygen feed (ar- 
gon is the principal impurity in commercially-pure oxygen 20 
supplies and an inert in the direct oxidation process) from 
building up in the process. This argon purge stream, lil<e 
the feed and recycle streams, carries a substantial 
amount of ballast gases such as nitrogen and/or meth- 
ane but also has a substantial enough ethylene content 2S 
to make ethylene recovery from the purge stream eco- 
nomically desirable. 

United States Patent No. 4,769,047 to Dye (Dye) ac- 
cordingly describes a process for recovering ethylene 
from a vent gas in a direct-oxidation process, wherein -so 
the vent or purge gas stream is passed through a first, 
activated carbon adsorption zone to remove most of the 
C3 and higher hydrocarbons formed in the process re- 
actors. Ethylene and carbon dioxide are then selectively 
adsorbed from the lower C3 and higher-content purge 35 
gas stream by pressure swing adsorption onto crystalline 
zeolite molecular sieve bodies, and the ethylene and car- 
bon dioxide are then separated by conventional meth- 
ods, e.g.. contact with aqueous monoethanolamine or 
hot potassium carbonate followed by aqueous ammonia 40 
treating and caustic scrubbing. The separated ethylene 
is compressed and recycled back to the feed to the pri- 
mary reactors. Dye cites also United States Patents No. 
3.176,445 to Collins et al. and 3,266.221 to Avery for 
showing, respectively, that ethylene may be separated 4S 
from carbon dioxide by contact with a crystalline zeolite 
molecular sieve material, and that pressure swing ad- 
sorption (onto crystalline aluminosilicate molecular 
sieves) may be used to recovery ethylene from an eth- 
ylene oxide reactor off-gas. so 

US-A-2 241 019 suggests the utility of both liquid 
and solid adsorbents for selectively adsorbing ethylene 
from a purge gas. Only air is mentioned as a purge gas 
to remove ethylene. Further, this U.S. patent explicitly 
warns to avoid building up nitrogen in the process cycle. 55 

DE-B-1 050 749 also teaches the use of air as a 
stripping gas and does not add anything to the teaching 
of US-A-2 241 019. 



Summary of the Present Invention 

The present invention employs an absorber/stripper 
combination to recover ethylene from an argon purge 
gas stream, rather than the pressure swing adsorption 
of Dye and the references described therein. 

In particular, the present invention relates to a di- 
rect-oxidation ethylene oxkJe process of the type com- 
prising a) reacting a feed gas stream including ethylene 
and a commercially-pure oxygen in one or more reactors 
and b) absorbing out ethylene oxide from the product 
stream from the one or more reactors in a first absorption 
zone, which process further comprises the recovery of 
unreacted ethylene from an ethylene-rich argon purge 
gas stream, which process is characterized in that the 
unreacted ethylene is recovered by absorbing ethylene 
from the purge gas stream in a paraffinic hydrocarbon 
absorbent, preferentially n-dodecane, n-tridecane, a 
normal paraffin or isoparaffin other than n-dodecane or 
n-tridecane having a molecular weight of from 140 to 
212, or a mixture of normal paraffins, isoparaffins or nor- 
mal paraffins and isoparaffins having an average molec- 
ular weight between 160 and 220, and stripping the re- 
sultant ethylene-rich absoriDent stream with an Inert bal- 
last gas of nitrogen or methane to provide an ethyl- 
ene-rich overheads stream for recycle to the one or more 
reactors. 

In one preferred embodiment of the present inven- 
tion, the effluent from the reactor section of a direct oxi- 
dation ethylene oxide process is fed to a first absorption 
zone for removing ethylene oxide therefrom. The over- 
head from this first absorber is thereafter compressed, 
and at least a portion of this stream is sent to a second 
absorption zone to remo'/e cartx)n dioxide therefrom. An 
argon purge gas stream is derived from the carbon diox- 
ide-lean absorber overheads from the second absorp- 
tion zone, and this argon purge gas stream is sent to eth- 
ylene recovery. Those portions of the overheads from the 
first, ethylene oxide absorption zone and the second, 
carbon dioxide absorption zones not sent to carbon di- 
oxide recovery and to ethylene recovery, respectively, 
are recycled directly back to feed gas makeup for the 
reactor section. 

In another, less preferred embodiment, the argon 
purge gas stream sent to ethylene recovery is derived 
directly from the carbon dioxide-containing overhead 
from the first, ethylene oxide absorption zone, so that 
ethylene recovery occurs on a first portion of the over- 
head from the first absorption zone while carbon dioxide 
recovery occurs on a second portion of such overhead. 

Brief Description ot the Drawings 

Fig. 1 is an overall schematic of a preferred direct 
oxidation ethylene oxide process of the present inven- 
tion. 

Fig. 2 depicts the "ethylene recovery" section of the 
process of Fig. 1 in a preferred configuration. 
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Detailed Description of the Drawings 

The direct oxidation ethylene oxide process of the 

present invention is illustrated schematically in a pre- 
ferred embodiment in Figure 1 . For clarity of description, 
most of the pumps, compressors, heat exchangers, 
valves and miscellaneous process equipment are omit- 
ted from illustration or further description herein as rou- 
tine and as not contributing to an understanding of the 
overall invention. 

The feed gas stream 1 0 to the reactor section of the 
process, here exemplified by a single reactor 1 2. will typ- 
ically consist of from 5 to 8 mole percent of oxygen, from 
10 to 35 percent of ethylene, from 3 to 10 percent of car- 
bon dioxide, from 0 to 5 mole percent of ethane, from 0 
to 10 mole percent of argon and up to 80 percent of bal- 
last gases such as nitrogen and/or methane, with meth- 
ane being preferred to nitrogen. Trace quantities of re- 
action moderators, feed gas impurities and reaction 
by-products will also be present in the stream 10. The 
teed gas stream is constituted from a recycle stream 14, 
a fresh oxygen stream 1 6 (of a commercially-pure (95 to 
99.5 percent) oxygen), a fresh ethylene (commercial- 
ly-pure, 95 to 99 percent) feed stream 18 and a ballast 
gas stream 20. The bulk of feed gas stream 1 0, however, 
is formed by the recycle stream 14. with the ratio of re- 
cycle gas in stream 14 to fresh feed gases in streams 
16, 18 and 20 being anywhere from 10:1 up to 40:1 (by 
volume). 

Feed gas stream 10 is preheated by the effluent 

stream 22 from reactor 1 2 (via exchanger 24) prior to its 
introduction into the reactor 12. The preheated feed gas 
stream 10 is then fed into the reactor 12, wherein it is 
contacted with any of the conventionally-known support- 
ed silver catalysts useful for the direct oxidation process 
at temperatures ranging from 200 to 300 degrees Celsi- 
us and pressures of from 1 .4 MPa to 2.6 MPa. gauge 
(200 to 375 psig). 

Some means of temperature control is incorporated 
in the process in conjunction with the reactor 1 2, to re- 
move heat generated by the oxidation reaction of ethyl- 
ene and oxygen to ethylene oxide and the competing ox- 
idation side-reaction to carbon dioxide. The conversion 
rate of ethylene is thereby controlled as well as the se- 
lectivity to ethylene oxide (as opposed to carbon diox- 
ide). Typical overall conversion rates of ethylene through 
the reaction section can range from 7 to 30 percent, white 
the selectivity of ethylene consumed to ethylene pro- 
duced will normally be from 72 to 82 percent depending 
on work rate, the age of the catalyst employed, and other 
factors. 

Depending on the selectivity of the particular cata- 
lyst employed, the ethylene conversion rate through the 
reactor 12, and the composition of feed gas stream 10, 
the effluent stream 22 from the reactor 12 will generally 
consist of from 3 to 6 mole percent of oxygen, from 5 to 
30 mole percent of ethylene, from 1 -3 mole percent of 
ethylene oxide, from 3.5 to 12 mole percent of CO2, and 



up to 80 percent of ballast gases. The effluent stream 
22, after being cooled in exchanger 24, is introduced into 
an ethylene oxide absorber tower 26. wherein the stream 
22 is contacted with a conventional absorbent liquid for 

5 removing ethylene oxide from the stream 22. Typically 
cool absorber water may be used as the liquid absorbent. 

The ethylene oxide-rich absorbent stream 28 from 
the bottom of the absorber 26 is pumped to an ethylene 
oxide finishing section 30 for recovery and purification of 

10 the ethylene oxide as stream 32. Trace quantities of oth- 
er constituents of the stream 22 from the reactor 1 2 may 
also be absorbed into stream 28. and these may be re- 
covered in the ethylene oxide finishing process and re- 
turned (not shown) to recycle stream 1 4. The technology 

IS for recovering and purifying the ethylene oxide from the 
absorbent stream 28 is generally well-known in the art, 
see, e.g.. United States Patent No. 3.745.092 to Vander- 
water, and need not be discussed further for purposes 
of the present invention. 

20 Following the absorption of ethylene oxide into the 
stream 28, the overhead stream 34 will typically consist 
of from 3 to 6 mole percent of oxygen, from 5 to 30 per- 
cent of unreacted ethylene, from 4 to 12 mole percent of 
carbon dioxide and part per million levels of ethylene ox- 

2S Ide. 

Some of the carbon dioxide in this stream is attrib- 
utable to the recycle stream 14, with the remainder how- 
ever being generated in the reaction zone in reactor 12. 
in order to prevent carbon dioxide from building up in the 

30 recycle stream 1 4 and in the feed stream 10, carbon di- 
oxide is removed from the process at the same rate as 
it is produced in the reactor(s) 12. This is accomplished 
through recompression of stream 34 in compressor 36, 
followed by carbon dioxide removal from a suitably sized 

35 portion 38 of stream 34 in a CO2 removal process 40, as 
for example by contact with a suitable carbon dioxide-se- 
lective absorbent. That portion of the overhead stream 
34 not directed to the process 40 is recycled back to feed 
gas makeup as stream 42. 

40 There are several known processes and absorbents 
for the removal of carbon dioxide from streams contain- 
ing light hydrocarbons, oxygen and inert gases, see, 
e.g., United States Patents No. 3,665,678 to Kammer- 
meyer et al., 3,867,113 to Foster et al., and 4,184,855 to 

45 Butwell et al. The hot potassium carbonate process fa- 
miliar to those skilled in the art is presently preferred. 
Typically the carbon dioxide-rich absorbate stream 44 
from the process 40 will be from 95 to 99.9 percent pure 
(on a dry gas basis) in COg, and on a mass basis 1 0 

50 percent on average of the carbon dioxide in stream 34 
will be removed from the process via stream 44. The re- 
maining 90 percent will be recycled to the reactor(s) 1 2 
via stream 42. 

The carbon dioxide-lean absorber (combined) over- 

55 head 46 from the carbon dioxide removal process 40 typ- 
ically corisists of from 3.3 to 6.5 mole percent of oxygen, 
from 5.5 to 33.5 percent of ethylene, and the remainder 
of ballast gases. The overhead 46 is divided (like stream 
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34) between a stream 48 which is joined into recycle 
stream 14 and a stream 50 which is sent to an ethylene 
recovery process 52 shown in detail in Figure 2, and from 
which an argon purge gas stream 54 is to be derived in 
addition to an ethylene-rich stream 56 to be recycled 
back into recycle stream 14. The stream 50 is conven- 
tionally sized so that the amount of argon removed ulti- 
mately therefrom in an argon purge gas stream 54 
equals that amount added via the oxygen feed 16. 

In Figure 2, the stream 50 enters an absorber col- 
umn 58, wherein ethylene is preferentially absorbed in a 
high molecular weight organic liquid. Suitably this high 
molecular weight organic liquid is n-dodecane, n-tride- 
cane or some other normal paraffin or isoparaff in having 
an average molecular weight ranging from 140 to 212, 
or a combination of such paraffins or isoparaffins having 
an average molecular weight of from 1 60 to 220, A com- 
mercially-available material which has been found espe- 
cially suitable is a mixture of C^q to C^3 paraffins sold 
under the designation Norpar 12^"** (Exxon), and having 
an average molecular weight of 162. Mixtures of paraf- 
fins having a higher average molecular weight, and sold 
under the designations Norpar 1 3^^ and Norpar 1 5^" 
(Exxon, respective molecular weights 186 and 21 2), are 
also suitable but less effective. 

Liquid to gas flow rates for the absorber column 58 
are generally 7:1 to 25:1 depending on column hydrau- 
lics, and the liquid loading factor is from 49.000 to 83,000 
kilograms per square meter per hour (10,000 to 17.000 
pounds per square foot per hour), and especially 73,000 
kilograms per square meter per hour, (15,000 pounds 
per square foot per hour). The contacting surface may 
be created by trays, structured packing or random dump 
packing, with the latter being preferred. Typical operating 
pressures and temperatures are from 1 .4 MPa to 2.4 
MPa (gauge) (200 to 350 pounds per square inch 
(gauge)) and from 10 to 45 degrees Celsius, respective- 
ly. 

The ethylene-lean absorber column overheads/ar- 
gon purge gas stream 54 normally will contain from 8 to 
15 mole percent of oxygen, 0.1 to 1.0 mole percent of 
ethylene. 0.5 to 2.0 mole percent of carbon dioxide and 
2 to 10 mole percent of argon, with the remainder being 
ballast gases again. Stream 54 is conventionally incin- 
erated prior to venting to the atmosphere. 

The ethylene-rich absorbent stream 60 from the bot- 
tom of column 58 is heated in exchangers 62 and 63 and 
introduced into a flashing zone 64. The liquid bottoms 66 
from the flashing zone 64 are thereafter introduced into 
a stripper 68, wherein the stream 66 is contacted with an 
inert gas stream 70 (preferably nitrogen or methane is 
used) at low pressures, e.g.. 69KPa to 377 KPa. gauge 
(10 to 54.7 Ibs/sq. in. (gauge)) and temperatures of from 
40 to 80 degrees Celsius. Higher pressures could be em- 
ployed with higher temperatures to keep the same rela- 
tive volatilities of the absorbed gas and absorbent liquid 
from absorber column 58. however. The contacting sur- 
face for the stripper 68 can be created by trays, struc- 



tured packing or random dump packing, with the latter 
being generally preferred. Liquid to gas flow ratio in the 
stripper 68 will typically be 200:1 up to 400:1. Steam 
stripping could also be used, but is less preferred. 

5 The overhead stream 72 from stripper 68 is com- 
bined with the flashed vapor stream 74 from flashing 
zone 64, and condensed in condenser 76 to produce an 
ethylene-rich overheads stream 78 containing from 1 to 
10 mole percent of oxygen, from 20 to 45 mole percent 

w of ethylene, from 1 .0 to 30 mole percent of carbon diox- 
ide, and the balance of ballast gases. This stream 78 is 
recompressed via compressor 80 and returned to recy- 
cle stream 14 as stream 56 (see Fig. 1), with preferably 
from 90 to 99 percent of the unreacted ethylene from re- 

15 actor(s) 1 2 having been recovered in this fashion. 

From 10 to 40 percent of the unreacted oxygen is 
recovered also. However, oxygen and argon have rough- 
ly the same affinity for the paraffinic absorbents for col- 
umn 58 described above. Thus as more oxygen is recov- 

20 ered. either by increasing the flow rate of absorbent in 
column 58 or by using a cooler absoibent, more argon 
is returned to the system via recycle stream 1 4 and the 
purge flow through the stream 54 must be correspond- 
ingly increased. Given the comparative value of recov- 

2S ering additional oxygen versus the value of additional 
ethylene to be vented via the purge stream 54, it is pres- 
ently considered that the amount of oxygen that is best 
recovered corresponds to whatever is incidentally recov- 
ered with optimal ethylene recovery. 

30 The condensed liquid stream 82 from the condensor 
76 is sent to a phase separator 84, wherein any con- 
densed water is separated out as a waste stream 86 and 
the paraffinic hydrocarbon absorbent for column 58 is re- 
covered as stream 88. The stream 88 of paraffinic hy- 

55 drocarbon absorbent is combined with any necessary 
fresh absorbent, and pumped via pump 90 through heat 
exchangers 62 and 92 to cool the absorbent before it 
comes into contact with the stream 50 entering column 
58. 

40 

Claims 

1 . A direct-oxidation ethylene oxide process of the type 
45 comprising a) reacting a feed gas stream including 
ethylene and a commercially-pure oxygen in one or 
more reactors and b) absorbing out ethylene oxide 
from the product stream from the one or more reac- 
tors in a first absorption zone, which process further 
50 comprises the recovery of unreacted ethylene from 
an ethylene-rich argon purge gas stream, character- 
ized in that the unreacted ethylene is recovered by 
absorbing ethylene from the purge gas stream in a 
paraffinic hydrocarbon absorbent, preferentially 
55 n-dodecane, n-tridecane, a normal paraffin or iso- 
paraffin other than n-dodecane or n-tridecane hav- 
ing a molecular weight of from 140 to 21 2, or a mix- 
ture of normal paraffins, isoparaffins or normal par- 
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affins and isoparaff ins having an average molecular 
weight between 160 and 220. and stripping the 
resultant ethylene-rich absorbent streann with an 
inert ballast gas of nitrogen or methane to provide 
an ethylene-rich overheads stream for recycle to the 
one or more reactors. 

2. A direct-oxidation ethylene oxide process as defined 
in claim 1 . wherein the absorption of ethylene into 
the paraffinic hydrocarbon absorbent is carried out 
at temperatures between 10 and 45°C and at pres- 
sures between 1 .4 MPa and 2.4 MPa, gauge. 

3. A direct-oxidation ethylene oxide process as defined 
in claim 2. wherein the stripping of the ethylene-rich 
absorbent stream is carried out using methane, at 
pressures of from 69 KPa to 377 KPa. gauge, and 
temperatures of from 40 to 80°C. 

4. A direct-oxidation ethylene oxide process as defined 
in any of claims 1 -3, wherein from 90 to 99 percent 
of the unreacted ethylene in the ethylene-rich argon 
purge gas stream is recovered and recycled back to 
the feed gas stream. 

5. A direct-oxidation ethylene oxide process of the type 
as defined in claim 1 , further comprising c) recover- 
ing carbon dioxide from a compressed portion of the 
ethylene oxide-lean overhead stream from the first 
absorption zone in a second, carbon dioxide absorp- 
tion zone, and wherein the ethylene-rich argon 
purge gas stream is derived form the carbon diox- 
ide-lean absorber overheads from said second, car- 
bon dioxide absorption zone. 



Patentanspruche 

1. Vertahren zur Herstellung von Ethylenoxid durch 
Direktoxydation von Ethylen durch a) Umsetzen 
eines Einsatzgasstromes. enthaltend Ethylen und 
technisch reinen Sauerstoff, in einem Oder mehre- 
ren Reaktoren und b) Entternen von Ethylenoxid 
durch Absorption aus dem Produktstrom aus dem 
einen oder mehreren Reaktoren in einer ersten 
Absorptionzone, wobei das Verfahren weiterhin die 
Ruckgewinnung von nicht umgesetztem Ethylen 
aus einem an Ethylen reichen Argonspulgasstrom 
einschlieBt, 

dadurch gekennzeichnet, 

da3 das nicht umgesetzte Ethylen zuruckgewonnen 
wird durch Absorbiorsn von Ethylen aus dem Spul- 
gasstrom in einem Paraffin kohlenwasserstoff als 
AbsorptionsmitteL vorzugsweise in n-Dodecan, 
n-Tridecan. einem anderen n-Paraffin oder Isopar- 
affin als n-Dodecan oder n-Tridecan mit einem Mole- 
kulargewicht von 140 bis 212, oder einer Mischung 
von n-Paraffinen, Isoparaffinen oder n-Paraffinen 



und Isoparaffinen mit einem mittleren Molekularge- 
wicht zwischen 160 und 220, und Abstreifen des 
ertialtenen an Ethylen reichen Absorptbnsstromes 
mit Stickstoff oder mit f^ethan als einem inerten Bal- 
s lastgas, um einen an Ethylen reichen Kopfprodukt- 
strom fur die Ruckfuhrung in den einen oder die 
mehreren Reaktoren zu schaffen. 

2. Verfahren zur Herstellung von Ethylenoxid durch 
10 Direktoxydation von Ethylen nach Anspruch 1 , 

dadurch gekennzeichnet, 
da3 die Absorption von Ethylen in den Paraffin koh- 
lenwasserstoff als Absorptionsmittel bei Temperatu- 
ren zwischen 10 und 45'C und Drucken zwischen 
IS 1 ,4 MPa und 2,4 MPa (absolut) ausgef uhrt wird. 

3. Verfahren zur Herstellung von Ethylenoxid durch 
Direktoxydation von Ethylen nach Anspruch 2, 
dadurch gekennzeichnet, 

20 da3 das Abstreifen des an Ethylen reichen Absorp- 
tionsstromes mit Methan bei Drucken von 69 KPa 
bis 377 KPa (absolut) und Temperaturen von 40 bis 
80** C ausgef uhrt wird. 

25 4. Verfahren zur Herstellung von Ethylenoxid durch 
Direktoxydation von Ethylen nach einem der 
Anspruche 1-3, 
dadurch gekennzeichnet, 
daB von 90 bis 99 % des im an Ethylen reichen 

30 Argonspulgasstrom enthaitenen nicht umgesetzten 
Ethylens aus dem Strom zuruckgewonnen und in 
den Einsatzgasstrom zurOckgefuhrt wird. 

5. Verfahren zur Herstellung von Ethylenoxid durch 
35 Direktoxydation von Ethylen nach Anspruch 1 , 
dadurch gekennzeichnet, 

da3 es weiterhin einschlieBt c) Ruckgewinnen von 
Kohlendioxid aus einem verdichteten Tell des ethy- 
lenoxidarmen Kopfproduktstromes aus der ersten 
40 Absorptionszone in einer zweiten Kohlendioxidab- 
sorptionszone, und bei dem der an Ethylen reiche 
Argonspulgasstrom aus den kohlendioxidarmen 
Absorberkopfprodukten aus der zweiten Kohlendi- 
oxidabsorptionszone abgeleitet wird. 

45 

Revendicatlons 

1. Procede d'oxydation directe pour la production 
so d'oxyde d'ethylene du type comprenant a) la reac- 
tion d'un courant de gaz d'alimentation comprenant 
de r6thyl6ne et un oxyg6ne de puret6 commerciale 
dans un ou plusieurs reacteurs et b) le retrait par 
absorption de I'oxyde d'ethylene du courant produit 
55 provenant d'un ou plusieurs reacteurs dans une pre- 
miere zone d'absorption, ledit procede comprenant 
de plus la rdcupdration de I'6thyl6ne n'ayant pas 
r6agi ^ partir d'un courant gazeux de purge d'argon 
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riche en 6thyl6ne. caract6ris6 en ce que I'on r6cu- 
pfere I'ethylene n'ayant pas reagi par absorption 
d'6thyl6ne k partir du courant gazeux de purge dans 
UP absorbant a base d'hydrocarbure paraffinique, de 
pr6f6rence le n-dod^cane. le n-trid6cane, una paral- s 
fine normaie ou une isoparaffine autre que le 
n-dodecane ou n-tridecane ayant une masse mole- 
cutaire de 140 a 212, ou un melange de paraffines 
normales, d'isoparafflnes ou de paraffines normales 
et d'isoparaffines ayant uno masse mol6culaire io 
moyenne en masse comprise entre 160 et 220. et 
par 6puration du courant absorbant r6sultant riche 
en ethylene avec un gaz de lest inerte d'azote ou de 
methane pour foumir un courant de fraction de tete 
riche en 6thyl6ne pour recycler vers ledit ou lesdits '5 
rdacteurs. 



2. Procede d'oxydation directe pour la production 
d'oxyde Methylene selon la revendication 1 , dans 
lequel on r6alise I'absorption d'6thyl6ne dans 
rabsorbant h base rfhydrocarture paraffinique k 
des temperatures comprises entre 10 et 45''C et k 
des pressions comprises entre 1 ,4 MPa et 2,4 MPa. 

3. Proc6d6 d'oxydation directe pour la production 
d'oxyde d'ethylfene selon la revendication 2, dans 
lequel on realise I'^puration du courant absorbant 
riche en ethylene en utilisant du methane. ^ des 
pressions comprises entre 69 kPa et 377 kPa et k 
des temperatures comprises entre 40 et 80'C. 

4. Proc6de d'oxydation directe pour la production 
d'oxyde d'ethylene selon I'une des revendications 1 
a 3, dans lequel on recupere 90 ^ 99 pour-cent de 
I'ethylene n'ayant pas reagi dans le courant gazeux 
de purge d'argon riche en ethylene et qu'on les recy- 
cle vers le courant gazeux d'alimentation. 



5. Procede d'oxydation directe pour la production 
d'oxyde d'ethylene du type d6fini selon la revendi- 
cation 1, comprenant de plus c) la recuperation du 
dioxyde de carbone k partir d'une portion comprl- 
m6e du courant de fraction de tete pauvre en oxyde 
d'ethylene provenant de la premiere zone dabsorp- 
tion dans une seconde zone d'absorption du 
dioxyde de carbone, et dans lequel le courant 
gazeux de purge d'argon riche en ethylene est 
d6riv6 k partir des fractions de tdte de I'absorbeur 
pauvres en dioxyde de carbone provenant de ladite 
seconde zone d'absorption du dioxyde de carbone. 
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